Identification of beta-catenin as a novel substrate of Polo-like kinase 1.
Polo-like kinase 1 (Plk1) is a serine/threonine kinase that plays an important role in M phase progression by regulating various downstream substrates via phosphorylation. Here, we identified beta-catenin as a novel substrate of Plk1 and determined that Ser-718 is a phosphorylation site for Plk1 by using a phospho-specific antibody that cross-reacts with Plk1-dependent phosphorylation sites. Ser-718 of beta-catenin was directly phosphorylated by recombinant Plk1 in vitro, with the phosphorylation signal in cells increasing with overexpression of Plk1 and decreasing when endogenous Plk1 was depleted by small interfering RNA. The phosphorylation at Ser-718 was correlated with the cell cycle-dependent expression of Plk1 which reached a maximum in M phase. We also confirmed that there is a physical interaction between beta-catenin and Plk1 using coimmunoprecipitation and a GST pull-down assay. These results demonstrate that beta-catenin is a physiological substrate of Plk1 in cells, which may provide a novel insight into the role of beta-catenin in M phase.